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Question.1 (2 points each) Write True(T) or False(F) for each of the following statements:

Statements True(T) or False(F)

1.1
1. | The two planes 2y =8X—4z+5 and X= > Z+ 2 Y are parallel.

2. | The distance between P,(3,4) and P,(5,7) s 4.

3. |If Aand Bare square matrices of the same size, then

det(A+ B) = det(A) + det(B)
4. | If Ais any matrix, then rank(A) = rank(A").

5. | A homogenous system of linear equations with more unknowns
than equations has infinitely many solutions.

6. | If KA is invertible matrix, then (KA)™" =kA™.
7. | The cosine of the angle between U = (1,—3) and v = (2,4) is 42".
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9. | The vectors v, =(-1,2,6), v, =(3,-2,4) and v, =(-3,6,18) span
R®,.

10. | 1f {Vl,VZ,V3} is linearly independent set, then so is the set
{kv,, kv, kv, } for every nonzero scalar K .

11. | If A is an NxN matrix and if T, :R" = R"is multiplication by

A.If T, is one—to—one then A is expressible as a product of

elementary matrices.

12. | If an NxNmatrix A has N distinct eigenvalues, then A is not
diagonalizable.

13. | The solution of y'=ay is y =ce®, a,ceR.

14. | A square matrix A is invertible if and only if A =0 is an
eigenvalue of A.

15. | Let A be an NxNmatrix. If A is ivertible, then AX=0has only
the trivial solution.




Question.2 ( 8 points)(8.4) Let u=(-12,4)and v=(1-13).
a)  Find the vector component of U along v (Pr ojvu)_

b) If w=(-115). Find the scalar triple product ue (VxWw).

Question.3 (7 points)(6.1)
Let u=(u;,u,)and v=(v;,V,). Show that <u,v> =4u,V, +U,V, +U,V, +4U,V, is an inner product on R?.

Question.4 ( 6 points)(3.5)
Find an equation for the plane passing through the given points P(5,4,3),Q(4,31),R(15,4).




Question.5 (7 points) (8.3) Let T : R> — R? be defined by T(X,y) = (2x+3y,X—y). Determine whether the

linear transformation is one—to—one. If so, find T (X, ).

Question.6 ( 9 points)(8.1) Consider the basis S=1{v,,v,} for R*where v, =(L1) and Vv, =(3-1). Let
T:R? > R? be the linear operator such that T(v,)=(,-2) and T(v,)=(-41). Find a formula for
T(X;,X,). Then Compute T (2,-3).




Question.7( 15 points) (9.1)
Y1 =Y. +4Y,
Y, =2y, +3Y,

a) Write the system { in terms of matrix notations.

b) Find the eigenvalues and the corresponding eigenvectors for the coefficient matrix A of the
system.

¢) Construct a matrix P that diagonalaizes A. Find P,

d) Find the general solution and the particular solution that satisfies the initial conditions

Y1 (0) =0, Y, (0) =0.
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Question.8 (12 points)(8.2) Let A be a matrix such that A= 1 > 0
0 1 1

a)  Solve the system Ax=[1 1 1 -1

b)  Find the rank and nullity of A.

c) Ax=[t 11 -1

Determine a basis for the solution space of the system
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Question.9 ( 6 points)(7.1) Let A= . Find the eigenvalues of A.. Find the eigenvalues of
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A" . Determine Det(A).



